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Introduction :

The advancedr carbonrenhancedegativeelectrodelead acid battery modulesare usedfor
renewableEnergyStorageApplicationsdueto their high cyclelife, low costandsustainabillity,
However,thereis still alot to understandn termsof reliability for grid services A leadacid
batterymoduleshasbeentestedfor grid servicessuchasfreqguencyregulation Testprocedure
andresultsareshownbelow

Figure 1: Carbon Battery (Ref: C&D technologies)

Objectivesof the Project

f Developareliabletestingprotocolfor leadacid batterymodulefor grid services

f Gain fundamentalunderstandingpf degradatiormechanisnof Lead Acid Battery module
while usedfor grid services

f Compareresultswith otherbatterychemistrieso determinea reliable applicationspecific
batterytechnologyfor grid services

Testing Procedure

a) Capacity Test It measureshe batterycapacityper cycling conditionsdescribed Capacity
testhasbeenperformedperiodicallyto determinghe capacitydegradatiorof battery

Capacity Test Current and Voltage Measurements
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b) Frequency Regulation Test The frequencyregulation(FR)signhalfrom the US DOE-OE
Energy StoragePerformanceProtocol is applied Poweris normalizedwith respectto the
ratedpowerovera 24-hourtime period

c) Pulse ResistanceTest A chargepulse and dischargepulse is applied The internal
resistances calculatecastheratio of thechangan voltageandcurrentat theendof pulse
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Results and Discussion:
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Future Work :

f Peakshavinggrid servicetestingwill be performed
f Degradatiorwill becomparedwvith thatfor volatile FR signal

f The resultswill be analyzedto characterizeghe performancereliability of lead
acidbatterymodulefor grid services

f The sametestswill be conductedfor other battery chemistrymodulesand the
resultswill compared
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